Effects of repeated temporary clipping of the middle cerebral artery on pial arterial diameter, regional cerebral blood flow, and brain structure in cats.
Temporary clipping of the major arterial trunk is an important maneuver to control excessive unexpected bleeding in neurosurgical operations; however, repeated temporary clipping can give rise to severe neurological deficits after surgery. The present study was performed to confirm and explain these clinical findings. Initially, a single 20-minute or 1-hour occlusion of the middle cerebral artery was performed in each of 5 cats. Pial arterial diameter was determined by video imaging, regional cerebral blood flow was measured by autoradiography, and cerebral edema and infarction were observed. In the 20-minute occlusion group, no abnormal changes were found 5 hours after recirculation. In the 1-hour occlusion group, pial arteries were dilated by 45%, and regional cerebral blood flow increased to more than twice the resting cortical values. The extent of cerebral edema was 41.2 +/- 7.5% (SE) and infarction was 34.5 +/- 9.5% (SE) of the hemisphere. In the second experiment, three 20-minute occlusions of the middle cerebral artery in a 1-hour interval were performed in 20 cats. In 10 of them, thiopental (40 mg/kg) was used to protect the brain. In the group without barbiturate treatment, pial arteries were dilated by 40% at the end of experiment, regional cerebral blood flow decreased to about 70% compared with single 20-minute occlusion, cerebral edema was 19.5 +/- 8.1% (SE), and infarction was 8.1 +/- 3.7% (SE) of the hemisphere. In the treated group, these were only trivial changes. The effect of repeated clipping may cumulatively cause brain damage, and barbiturates should be used whenever repeated clipping is necessary.